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In 1965, Zadeh, L. A. introduced a new technical term fuzziness — the 
indeterminacy of the extensional boundary of meaning, and in 1972, another 
closely related term hedges or linguistic hedges which are defined later by Lakoff, 
G. as ‘words whose job it is to make things fuzzier or less fuzzy’ in the same year. 
Hedges are regarded as the most widespread and typical fuzzy language with the 
most research value.  
This thesis, through defining fuzziness, hedges, and EST (English for Science 
and Technology) from the linguistic perspective, analyzes the application of 
hedges in EST from three different points of view: linguistic realizations, 
motivations, and the fuzzy categorization models of Hyland, K. and Yang Huiling. 
Meanwhile, by introducing the fuzzy set theory, this author makes a quantitative 
analysis of approximators taking approximately as an example, and then points out 
the limitation of fuzzy set method when analyzing modal verbs. Hedges exist in 
both Chinese and English scientific articles; hence in translating English scientific 
hedges to Chinese ones, we should adopt either literal translation or liberal 
translation method to realize the standards of information equivalence and 
information transitivity. A few translation examples from English to Chinese are 
given in order to throw out a brick to attract a jade. 
To conclude, this author points out that the study of hedges in EST will 
certainly be of great significance to EST language learning, translation skills 
training, and lexicography. A suggestion for the comparative and contrastive study 
of English and Chinese scientific hedges is made at the end of this thesis. 
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Hedges or linguistic hedges is a technical term introduced by Zadeh, L. A. in his 
essay ‘A fuzzy-set-theoretic interpretation of linguistic hedges’ published in 
Journal of Cybernetics in 1972. In the same year, Lakoff, G. presented his essay 
‘Hedges: A study in meaning criteria and the logic of fuzzy concepts’ where he 
proposed his definition of hedges, which indicated that the term established its 
place in the linguistic field.  
 
With the aim to make a tentative study on hedges, this thesis will discuss several 
basic concepts concerning hedges, with an emphasis on its application in EST 
(English for Science and Technology). The translation methods of scientific 
hedges will also be discussed in the latter part of the thesis. 
     
In preparing this thesis I have utilized a lot of original writings in English for 
science and technology (see References). The sample passages and almost all the 
examples and sentences in the thesis are selected and extracted from these writings. 
I wish to express my thanks to those authors from whom I have borrowed ideas. 
 
In this thesis, then, I set out to discuss the definition of fuzzy language and that of 
hedges, and in so doing to work towards answers to the following questions:
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What are the definition and characteristics of EST?  
Why are hedges used in the EST literature? 
How do hedges make scientific propositions fuzzier or less fuzzy? 
In what suitable way should English scientific hedges be translated into Chinese 
ones? 
The above questions will be answered in the following chapters one by one. 
Chapter One defines hedges based on the definition of fuzziness. Fuzziness refers 
to the indeterminacy of the extensional boundary of meaning; and hedges are 
words, phrases, or sentences whose job is to make things fuzzier or less fuzzy. I 
also give a relatively simple account of the categorizations of fuzzy language and 
hedges in the sections 1.1.3 and 1.3. 
 
In Chapter Two, I give a general explanation of fuzzy set theory — a quantitative 
method of analysis of fuzzy language. Since Zadeh introduced the concept of 
fuzzy sets in 1965, more and more people have applied fuzzy set method to 
explaining and describing many phenomena of the world, esp. human language. A 
fuzzy set is a class of objects with a continuum of grades of membership. Such a 
set is characterized by a membership (characteristic) function which assigns to 
each object a grade of membership ranging between zero and one. 
 
EST’s definition and characteristics are elaborated in Chapter Three. EST (English 
for Science & Technology) is the English language which expresses scientific and 
technical concepts, theories and facts. It is generally recognized as a precise and 
accurate style, but there really exist a lot of hedges in EST to express writers’ 















Chapter Four is the major part of this thesis. This chapter departs from an analysis 
of the linguistic realizations of hedges — lexical devices, syntactic devices, and 
discourse devices. In view of the length, this thesis puts more emphasis on the 
former two devices. The application of hedges in EST is motivated from different 
factors like fuzziness of the scientific knowledge, the social context of scientific 
statements, self-protection, and others-protection, etc. In the course of the 
introduction of the categorization models of Hyland, K. and Yang Huiling, the 
different kinds of hedges in EST are discussed in detail. Finally, the two hedging 
strategies –– approximators and modal verbs are analyzed from different 
perspectives. 
 
The methods of translating scientific hedges from English to Chinese are discussed 
in Chapter Five. Scientific translators strive for the two-dimensional standards: 
information equivalency and information transitivity, that is so-called faithfulness 
and expressiveness. We can apply either literal or liberal translation method to 
translating scientific hedges. 
 
In the conclusion part, I brief what we have discussed in the previous five chapters, 
and propose several fields of application of the study of hedges in EST –– EST 
language learning, translation skills training, and lexicography. Insufficiencies in 
my thesis are also indicated in the section 6.3. At the end of the thesis, I suggest 
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Chapter One  What Are Hedges? 
 
Hedges are an integral part of fuzzy language. 
 
‘Hedges are regarded as the most widespread and typical fuzzy language with 
the most research value’ (Zhang Qiao, 1998b: 28). 
 
‘Some of the most interesting questions are raised by the study of words 
whose job it is to make things fuzzier or less fuzzy’ (Lakoff 1972:195). 
 
1.1 What Is Fuzzy Language? 
 
1.1.1 Fuzziness Is a Basic Property of Human Language 
 
Firstly, let us have a look at an example drawn from our real life: Mother asks 
Mike to buy ‘almost twenty’ bottles of beer and ‘several pounds’ of orange. Then 
Mike must determine how many bottles of beer and how many pounds of orange 
he should buy. In the shop, he hesitates a moment and buys eighteen beers and 
three pounds of orange. When he comes back, Mother is very satisfied. Such 
phenomenon happens every day in our life and we never notice anything wrong 
because we have taken it for granted. 
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involves (among other things) clarity and precision. Hence, it is believed that 
vagueness① and imprecision are to be avoided. In fact, ‘Communication requires 
the vagueness of words’ (Schaff, 1962: 360), and appropriateness of using words 
depends on many factors, like context. ‘The more exact’ doesn’t mean ‘the better’. 
For example, if the population of X city is 979795, then (1) is more suitable than 
(2) 
 
(1) The population of X city is about 1 million. 
(2) The population of X city is about 990000. 
 
The reason perhaps is that ‘about 1 million’ accords with the principle of  
‘linguistic effort’, i.e. to make least linguistic effort. 
 
Guilbaud (1977), a mathematician, also argues the necessity of fuzziness for 
communication, even for life: 
…take a newspaper. They are full of figures today: most of the figures are given 
implicitly or explicitly, with a qualification as to the degree of certainty: the 
population of a town, an industrial output, a distance, a temperature, a duration, 
a speed, a percentage, etc. How are we to find our way about? An approximate 
value, as common sense says, is that which is not exact. Is it a lie then? We 
would not deny that newspapers sometimes contain lies. But there is not always 
so much malice. No! Talking and thinking by means of ‘about’, ’nearly’ is a 
necessity (Guilbaud, 1977: 126). 
                                                        
① Fuzziness is different from vagueness. But since many linguists and other scientists, before 
1965 when Zadeh gave fuzziness the fixed meaning of technical term and made it different 
from vagueness and ambiguity, used vagueness to express the meaning opposite to precision, 
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Hence, fuzziness is a property of human language as important as precision. It 
is represented at such aspects as phonetics, semantics and grammar, mainly in 
semantics. 
Recently, scientists come to realize the important difference between language 
used by man and computer language: the former can understand and implement 
fuzzy language, whereas the latter cannot. In order to improve the comprehensive 
capacity of the computer, it is the key to study and analyze the fuzziness of human 
language and apply the results to the computer or artificial language. It is a historic 
question for study closely related to the information revolution.  
 
1.1.2 Definitions of Fuzziness and Fuzzy Language 
 
For a long time, there is a great diversity among linguists in defining fuzziness and 
fuzzy language. People often confuse fuzziness with vagueness, generality and 
ambiguity, etc. Since Zadeh used fuzziness to work as a scientific concept, to 
distinguish from vagueness, the new word must have its own meaning. 
 
Peirce (1902) is often considered as the originator of the notion of vagueness in 
language as follows: 
A proposition is vague where there are possible states of things concerning 
which it is intrinsically uncertain whether, had they been contemplated by the 
speaker, he would have regarded them as excluded or allowed by the 
proposition. By intrinsically uncertain we mean not uncertain in consequence of 
any ignorance of the interpreter, but because the speaker’ habits of language 
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Max Black, in Language and Philosophy: Studies in Method (1949), points out, 
the vagueness of words refers to the finite area of their application and lack of 
specification of their boundaries (Wu Tieping, 1999: 103).   
 
Schaff (1962) also says, ‘In objective reality, there are transitions between the 
classes of things and of phenomena, represented by words, and these transitions, 
these ‘boundary phenomena’, account for the fact which we call the phenomena of 
vagueness of words’ (Schaff, 1962: 356-357). 
 
The founder of fuzziology ② , Zadeh (1965) says, ‘the classes of objects 
encountered in the real physical world do not have precisely defined criteria of 
membership’ (1965: 338). 
 
Li Xiaoming in Vagueness: the Mystery of Human Cognition (1985) defines 
fuzziness as indeterminacy of category boundary and state of the object in 
cognition (1985: 12).  
 
Wei Zhiqiang (1992) holds that since based on fuzzy sets of Zadeh, fuzzy 
linguistics should adhere to the definition of Zadeh principally. On the other hand, 
the word ‘fuzziness’ is quite vague; schools should be allowed to make research 
according to their own understandings. However, we should first make clear that 
the foundation and development of a science is based on a fixed definition (1992: 
25). 
 
                                                        
② On naming of the new field of research opened by Zadeh, there is yet no agreement, 
‘fuzziology’ is proposed by Zhang Jinwen (张锦文) in 1982, in a colloquium of fuzzy 
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In my view, I agree with Zhang Qiao’s (1998a: 99) definition which refers 
fuzziness to the indeterminacy of the extensional boundary of meaning. In The 
Collections of Study Papers on Fuzzy Linguistics (1998b), she provides us with a 
detailed explanation, ‘Fuzziness is inherent in the sense that it has no clear-cut 
referential boundary, and is not resolvable with resort to context, as opposed to 
generality, vagueness, and ambiguity, which may be contextually eliminated 
(1998b: 167)’. Therefore, fuzzy language is the language with the property of 
fuzziness. 
 
1.1.3 Categorization of Fuzzy Language  
 
The most frequent documented fuzzy words are time words: spring, summer, 
autumn, and winter; morning, afternoon, evening, and night; age words: baby, 
childhood, youth, middle age, and old, etc.; color words: red, blue, green; and 
numerals. Spring, summer, autumn and winter are a group of typical fuzzy words 
of time. Except that astrology makes an artificial definition, these words cannot be 
distinguished easily in everyday usage. It is extremely difficult to draw the line 
between them: when is not spring but rather summer? There also seem no clear-cut 
distinctions to be available, such as between the colors red and orange or green 
and blue.  
 
The above-mentioned fuzzy words, I classify them into one type: the words where 
there exists indeterminacy of boundary only in the concepts represented, and no 
relativity. 
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